Purpose of the Study: Nursing home (NH) residents with dementia exhibit challenging behaviors or resistiveness to care (RTC) that increase staff time, stress, and NH costs. RTC is linked to elderspeak communication. Communication training (Changing Talk [CHAT]) was provided to staff to reduce their use of elderspeak. We hypothesized that CHAT would improve staff communication and subsequently reduce RTC. Methods: Thirteen NHs were randomized to intervention and control groups. Dyads (n = 42) including 29 staff and 27 persons with dementia were videorecorded during care before and/or after the intervention and at a 3-month follow-up. Videos were behaviorally coded for (a) staff communication (normal, elderspeak, or silence) and (b) resident behaviors (cooperative or RTC). Linear mixed modeling was used to evaluate training effects. Results: On average, elderspeak declined from 34.6% (SD = 18.7) at baseline by 13.6% points (SD = 20.00) post intervention and 12.2% points (SD = 22.0) at 3-month follow-up. RTC declined from 35.7% (SD = 23.2) by 15.3% points (SD = 32.4) post intervention and 13.4% points (SD = 33.7) at 3 months. Linear mixed modeling determined that change in elderspeak was predicted by the intervention (b = −12.20, p = .028) and baseline elderspeak (b = −0.65, p < .001), whereas RTC change was predicted by elderspeak change (b = 0.43, p < .001); baseline RTC (b = −0.58, p < .001); and covariates. Implications: A brief intervention can improve communication and reduce RTC, providing an effective nonpharmacological intervention to manage behavior and improve the quality of dementia care. No adverse events occurred.
Challenging behaviors are linked to communication in dementia care and occur subsequent to elderspeak, a speech style similar to baby talk, that is used extensively by NH staff who care for growing numbers of persons with dementia (PWD) (Williams, 2006; Williams, Kemper, & Hummert, 2003) . NH residents with dementia are more than twice as likely to exhibit challenging behaviors (resistiveness to care [RTC] ) when staff use elderspeak (Williams, Herman, Gajewski & Wilson, 2009 ). This clinical trial tested whether a communication intervention that reduces staff elderspeak would also decrease RTC behavior in NH residents with dementia.
The Changing Talk (CHAT) intervention includes three 1-hour sessions that train staff to self-monitor and avoid specific aspects of elderspeak that are associated with RTC. CHAT successfully reduced elderspeak with maintained effects over 2 months in quasi-experimental studies (Williams, 2006; Williams et al., 2003) . The CHAT intervention uniquely guides staff in practice of easily adopted communication strategies, readily monitored in practice, found to significantly reduce negative features of elderspeak. Staff can readily apply skills learned in CHAT to practice to reduce RTC thus improving dementia care .
Problem Behaviors and Communication in Dementia Care
It is estimated that up to 73% to 90% of NH residents with dementia exhibit physical or verbal aggression or agitation, frequently occurring during personal care (CohenMansfield, Marx, & Rosenthal,1989; Sloane et al., 2007) . Despite a wide range of reported prevalence, disruptive behaviors present significant challenges for NH staff and add to the time required to care for PWD (Souder & O'Sullivan, 2003; Zeller et al., 2009) .
Decreased care quality and quality of life result from RTC with increases in use of psychotropic medication and restraints (Gerdner & Buckwalter, 1994) . It is estimated that disruptive behaviors increase costs of dementia care by 25% to 35% (Beeri, Werner, Davidson, & Noy, 2002) and as average national NH costs exceed $91,000 annually, interventions to control costs are critical (Alzheimer's Association, 2015; Genworth Financial, 2015) .
Dementia and Communication
Communication is key to maintaining personhood, a sense of self and connection to others, that is of critical importance to PWD (Kitwood, 1997; Kitwood & Bredin, 1992) . Culture change is transforming the traditional medical model of NH care that focused on meeting physiological needs to a more social model that strives to be person-centered, emphasizing psychosocial needs such as maintaining personhood (Buron, 2008; Miller et al., 2014) . Still, care is primarily provided by nursing assistants who have minimal training in communication and who focus mainly on tasks (Grant, Pothoff, Ryden, & Kane, 1998; Maas & Buckwalter, 2006) . Heavy workloads contribute to taskoriented talk that disempowers and encourages dependency (Baltes & Wahl, 1996; Buron, 2008) .
Elderspeak and Dementia Care
Elderspeak is a communication style used by young persons with older adults and is especially prevalent in the NH setting (Caporael, 1981; Kemper, 1994; Williams, 2001) . Elderspeak features simplistic vocabulary and grammar, shortened sentences, slowed speech, elevated pitch and volume, and inappropriately intimate terms of endearment (Caporael, 1981; Kemper, 1994) . NH staff may add diminutives (endearments) and other elderspeak features to soften the message of control common in NH care. The Communication Predicament of Aging model explains how these modifications provide an implicit message of incompetence that may result in decreased self-esteem, depression, withdrawal, and the assumption of dependent behaviors (Kemper, Ferrell, Harden, Finter-Urczyk, & Billington, 1998; Ryan, Hummert, & Boich, 1995) .
Cognitively intact older adults readily recognize and react negatively to elderspeak, and research shows that elderspeak fails to improve older adult's comprehension (Kemper & Harden,1999; Leland, 2008) . Although elderspeak may be intended to promote effective communication and show caring, research demonstrates that it fails to accomplish these goals (Kemper & Harden, 1999) .
Implicit messages of elderspeak especially threaten the maintenance of self-concept and personhood, which is critical to the well-being of PWD (Kitwood, 1997; Kitwood & Bredin, 1992) . PWD may communicate their displeasure with patronizing communication through behaviors such as aggression or RTC McCallion, Toseland, Lacey, & Banks, 1999; Williams et al., 2009 ).
Purpose
The primary study aim was to evaluate whether an intervention to improve NH staff communication by reducing elderspeak would reduce RTC in residents with dementia. Our hypothesis was that the CHAT intervention would reduce elderspeak which would lead to reduced resident RTC.
Design and Methods
We used a randomized controlled trial design with cluster randomization by NH for assigning paired NHs to either the intervention or control groups. Cluster randomization by NH was used to avoid contamination within each NH resulting from conversations between staff and rotating assignments. The NHs assigned to control later crossed over and received the intervention.
NH Recruitment, Enrollment, and Allocation
After approval by the University Institutional Review Board, 20 NHs were invited to participate to achieve a sample representing typical NHs in the Midwest. Out of 20 homes, 7 were not enrolled due to location 2 or more hours distant from the research site (these NHs were offered a web-based CHAT training reported in Coleman, Fanning, & Williams, 2015) . One NH declined participation due to other research activities; and one reported that they did not provide care for residents with behavior issues. The 13 enrolled NHs were matched on size, presence of a special care unit for PWD, and Medicaid Case Mix (a measure of resident acuity). The statistician used a random number generator to assign the NHs in each pair to the intervention or control group. NHs participated on a rolling basis from 2011 to 2014. Figure 1 provides a consort diagram of participant involvement in the study.
A sample size of 80 dyads was estimated as adequate to detect differences between intervention and control groups, based on prior research findings of a 22% reduction in elderspeak 3 months after CHAT training and a 29% average reduction in RTC when elderspeak was minimized . Projections included an anticipated 50% dyad attrition rate. Information was presented at staff, family, and resident council meetings to answer questions and identify barriers to participation. The NHs were located across the state, whereas research team members were located in two centers about 4 hours apart. The protocol for the intervention NHs included recruitment and consenting of residents (with surrogate consent and resident assent); staff consent; collection of baseline video recordings of care activities on 2 days; provision of the CHAT intervention to NH staff (once weekly over 3 weeks); collection of postintervention video recordings of participating dyads during similar care situations on 2 days; and follow-up video recordings repeated 2 months later.
Control NHs had baseline video recordings collected before the intervention; 4 weeks later (to mirror the intervention group); and again 2 months later. Following these recording sessions, control NHs crossed over to receive the CHAT intervention and participating dyads were then recorded on 2 days immediately after CHAT training and again 2 months later. This design was selected to maximize participation by assuring that all participating facilities would receive the intervention.
Resident inclusion criteria were a diagnosis of Alzheimer's disease or other dementia, long stay resident status, staff report of RTC, ability to hear staff communication, and a surrogate decision maker available to provide informed consent. Residents with Huntington's disease, alcohol-related dementias, schizophrenia, manic-depressive disorder, deafness, or mental retardation as well as those on hospice care were excluded. Residents and surrogate decision makers were not compensated for participation. Collected videos were later screened, and residents who failed to exhibit RTC at least 10% of the time in baseline recordings (an inclusion criterion) were excluded from analyses.
Staff inclusion criteria were age 18 or older (to legally consent), English speaking, permanent NH employee, and provision of direct care for a participating resident at least twice weekly over the past month. Staff received a $10 honorarium for each day of video recording (up to $100). Videos were later screened for staff use of elderspeak (an inclusion criteria), and those staff whose speech did not include elderspeak at least 10% of the time at baseline were excluded from the research study.
Intervention
The CHAT intervention is designed to alert nursing staff to elderspeak communication and its negative effects and to provide supervised practice in more effective communication. CHAT has been replicated in eight NHs (Williams, 2006; Williams, Kemper, & Hummert, 2004) where it successfully reduced elderspeak resulting in communication that naïve individuals rated as more respectful, less controlling, and highly caring. Effect sizes ranged from η 2 = .35 to .62 for reducing component features of elderspeak communication with maintained effects over a 2-month interval. Interpersonal (vs task-focused) communication also increased after CHAT (Williams, Ilten, & Bower, 2005) . CHAT sensitizes nursing staff to elderspeak and its negative effects, involves them in taking the older adult's perspective, and guides self-evaluation of their own communication. The hypothesized mechanisms of effect are increased awareness of communication from the resident's perspective and practice of more effective communication without elderspeak (Williams et al., 2004) .
The intervention was provided on-site by a doctorally prepared member of the research team. The three CHAT sessions were provided one per week over a 3-week period. Each session was offered at multiple times to accommodate staff scheduling (this varied by NH). Intervention fidelity was assured with extensive training and supervision of each interventionist using a scripted PowerPoint presentation and handouts. Ten percent of subsequent CHAT sessions were scored and a standard of at least 90% adherence to the teaching content and time allotment was maintained. In addition, the interventionist kept a log of unusual events that may have influenced treatment delivery. Staff receipt of the intervention was monitored by noting attendance, participation, and course evaluation.
Data Collection
Video recordings were collected on 2 days at baseline, post intervention, and 3-month follow-up intervals. Dyads in the intervention group were recorded at three intervals: baseline, post training, and 3-month follow-up. Dyads in the control group were recorded five times.
Prior to the first recording session, a sham recording session was completed to allow residents and staff to adjust to being recorded; allow the videographer to become familiar with daily care routines; and evaluate adverse impacts recording may have on residents. Sham recording was not repeated at the remaining data collection points.
Video recordings were collected on weekday day and evening shifts (with few exceptions necessitated by staff scheduling). Recordings were primarily completed of morning care except when staff reported resident RTC typically occurred at another time of day. The time of day and specific activity recorded were kept constant as much as possible. Recordings occurred in resident rooms as well as public areas; those recordings that incidentally included persons who did not consent to be in the study were deleted.
Data Reduction
Video footage was reviewed to identify dyadic interactions that met the following criteria: (a) quality adequate to understand and transcribe; (b) staff and residents visible; (c) only consented participants included, and (d) duration of 1-10 minutes. Clips lasting more than 10 minutes were abbreviated. The number of recordings of each dyad at each interval varied from 1 to 10. Two interactions were randomly selected at each recording interval to provide a representative sample.
Measures
Resident descriptive data were extracted from the Minimum Data Set (MDS) 3.0 for functional status (section G, activities of daily living self-performance and support provided), communication (section B, makes self understood and ability to understand others), depression (section D, resident mood interview or staff assessment of resident mood), and psychotropic medication use (section N, medications received). MDS 3.0 indicators for mood (section E, rejection of care presence and frequency) were used to determine RTC, an eligibility criteria for resident participation. We also collected MDS data for the overall presence of behavioral symptoms, because the operational definition for RTC includes a range of behaviors. Because the MDS is completed on admission and annually with quarterly updates for status changes, a new MDS may not have been completed during a participant's study involvement. Although MDS data have been established as valid and reliable for use in research, MDS data for evaluating status change require measurements over several time points (Mor et al., 2003) . Use of MDS data to evaluate status change was not possible due to limited time of resident participation in the study.
Resident physical comorbidities were evaluated by reviewing the MDS and clinical record using the Modified Cumulative Illness Rating Scale score (Knoefel & Patrick, 2003) . Functional Assessment Staging in Alzheimer's Disease (FAST) was used to establish cognitive level (Sclan & Reisberg, 1992) .
Staff self-reported their experience in health care and tenure in the NH. Staff completed the Staff Perceptions of Supervisory Style scale, because supervisor style and the perception of this is a potent variable influencing quality improvement efforts in NHs (Forbes-Thompson, Gajewski, Scott-Cawiezell, & Dunton, 2006; Scott, Vojir, Jones, & Moore, 2005) .
NH information was extracted from Nursing Home Compare and NH cost reports. Medicaid case mix is a measure of resident acuity or care needs that is used to determine Medicaid reimbursement rates and has been used to control differences in care needs across NHs in prior research (Harrington & Swan, 2003; Zimmerman et al., 2005) .
Behavioral Coding
Each video clip was behaviorally coded for (a) staff communication (normal, elderspeak, or silence) and (b) resident behaviors (cooperative or RTC). The Noldus Observer Video Pro software program (2003) was used to code each frame of video using our established coding scheme . A computer key corresponding to each behavior state (RTC or cooperative) is depressed when it occurs in the video. Duration is tabulated by the length of time that behavior state remains active (until the key corresponding to the alternate, mutually exclusive behavior state is compressed). The proportion of time (percent of total video clip time) that was coded as RTC for residents and elderspeak for staff communication were used to allow comparison between video clips that ranged from 1 to 10 minutes in length.
The RTC coding protocol was based on operational definitions of the Resistiveness to Care Scale (Mahoney et al., 1999) that assesses a wide range of resistive behaviors of clinical significance to NH staff. Behaviors include turn away, pull away, push away, push/pull, grab object, grab person, adduct, hit/kick, say no, cry, threaten, scream/yell, and clench mouth.
Coding of staff elderspeak communication included verbal features (such as diminutives, collective pronoun substitutions) as well as nonverbal prosody (exaggerated voice intonation, high pitch, shouting, exaggerated punctuation), proxemics (crouching to wheelchair or bed level, crossing arms, placing hands on hips), and gaze (looking away) (Ryan et al., 1994; Ryan, Hummert, & Boich, 1995) .
Extensive training was provided to research assistants using established training materials (Mahoney, Hurley, & Volicer, 1991) until agreement for coding both occurrences and absences of the identified behaviors reached 90% agreement between coders on recordings not included in the analysis. A standard interrater reliability of .90 was used for coding 10% of actual study materials. Continuous monitoring and retraining was used to assure reliable coding throughout the study. Potential expectation bias was controlled by blinding data coders to group assignment and time of assessments for each video clip (Polit & Beck, 2007) . Separate teams coded staff communication and resident behaviors. Analyses SAS 9.3 was used for all statistical analyses. Descriptive statistics were calculated for all variables at each data collection point. Distributions of continuous variables were examined for normality and homogeneity of variance.
Outcome Variables
Initial review of data for intervention and control groups revealed significant violations in normality of distributions that were not corrected by transformation. Hence, we elected to analyze changes in our primary outcomes (RTC and elderspeak).
In accordance with the design used in this study, nine staff members received the intervention immediately after the first assessment; whereas in control facilities, 12 staff members crossed over to receive the intervention after three assessments, two staff were added just prior to the intervention, and six staff members received no intervention. In total, these staff (n = 29) and the residents (n = 27) formed 42 dyads that were analyzed. Of these 42 dyads, 27 staff and 24 residents had preintervention data to calculate 1-month and 3-month changes respectively, in elderspeak and RTC. Each staff or resident could be in multiple dyads.
For these preintervention changes, the first assessment was used as baseline. We expected little or no change in the outcome measures before participants received the intervention. For each dyad in which the staff member received the intervention, we also calculated 1-month (n = 27 dyads) and 3-month (n = 22 dyads) changes in staff elderspeak and RTC from before to after the intervention. The baseline for these changes was calculated as a mean of all preintervention assessments of elderspeak or RTC available for the dyad. We hypothesized that the postintervention changes would show a decrease in elderspeak compared with preintervention changes. We also hypothesized that greater decreases in elderspeak would be associated with greater reductions in RTC.
Covariates
We tested resident, staff, and facility factors that we anticipated might affect changes in elderspeak and RTC (CohenMansfield, 2005; Forbes-Thompson et al., 2006; Kovach et al., 2005; Scott et al., 2005) . Resident covariates tested included functional, cognitive, and communication ability, comorbidities, depression, and psychotropic drug use. Staff experience and tenure in the NH were evaluated along with facility covariates including case mix (acuity level) and supervisory style of the unit manager.
General Modeling Approach
Due to attrition and loss of subjects who failed to meet the inclusion criteria (at least 10% of time using elderspeak for staff and being resistive to care for residents at baseline), the sample sizes for a traditional randomized controlled trial analyses that compared intervention and control groups were inadequate. We instead used a linear mixed modeling (LMM) approach that utilized all available data pre and post intervention to increase power and to evaluate our conceptual model testing the intervention's effects on elderspeak use and subsequently on RTC. We fit linear mixed models to changes in elderspeak and RTC implemented with SAS Procedure MIXED. The LMM approach was chosen because it uses data from repeated assessments to provide more precise estimates of effects (Brown & Prescott, 2006) , utilizes all available data, and handles missing values with likelihood estimation methods under the assumption that the data are missing at random (Allison, 2012) . Fit of the models was assessed and compared using appropriate fit statistics including Akaike information criterion (AICC) and likelihood ratio tests. Residuals were examined to identify outliers and influential observations (Weiss, 2005) . A significance level of .05 was used for statistical tests. The analyses were adjusted for important covariates using a sequential approach (J. Cohen, P. Cohen, West, & Aiken, 2003) .
To account for the within-dyad correlation due to repeated measurements, we used a direct product covariance structure defined by two effects (intervention and month). Intervention was defined as a two-category variable indicating how the changes in elderspeak or RTC were calculated for each dyad: prior to the intervention or after the intervention. The first-level covariance structure (pre intervention and post intervention) was unstructured and the second-level covariance structure (1-month and 3-month assessment) was compound symmetry. This structure is the first choice when sample size is small with a few repeated measurements and the focus is on treatment effects rather than identifying the best covariance pattern (Brown & Prescott, 2006) . To account for correlation due to staff and residents repeating in some dyads, staff and residents were fit as random factors in the models for elderspeak and RTC, respectively. Facility was also fit as a random factor (Brown & Prescott, 2006) .
Model for Change in Elderspeak
The model for changes in staff elderspeak was fit with baseline elderspeak, intervention (pre intervention vs post intervention), month (1-month vs 3-month assessment), and interactions among them as fixed effects. A priori resident-, staff-, and facility-level covariates and interactions of the intervention and baseline elderspeak with the covariates were considered for inclusion based on their significance and AICC. Interactions with covariates were examined to determine whether any covariates may act as moderators of the relationship between the change in elderspeak and intervention or baseline elderspeak. Then the covariates were considered in the model by themselves also one at a time.
Model for Change in RTC
The model for change in resident RTC was fit with baseline RTC, changes in elderspeak, and interactions between them as fixed effects. We considered the resident-, staff-, and facility-level covariates and interactions of baseline RTC and changes in elderspeak with the covariates for inclusion in the model based on their significance and AICC, testing interactions and covariates one at a time.
Results
The 13 NH communities that participated ranged in size from 43 to 163 beds (M = 80 beds) and were distributed between rural and urban locations. Three facilities were for profit and 46% had a special care unit. Medicaid case mix (M = 1.03, range = 0.92-1.21), adjusted aide hours per resident (M = 2.86, range = 2.15-3.48), and adjusted total staff hours per resident (M = 4.66, range = 3.53-5.64) did not vary significantly between the intervention and control groups (Centers for Medicare and Medicaid Services, 2015) . Facility-reported turnover rates for the quarter before CHAT training ranged from 2.68% to 17.39% (M = 10.60). For the initial quarter after the CHAT training, turnover ranged from 5.71% to 18.39% (M = 13.39).
The percent of enrolled staff who participated in the CHAT training (completing at least two of three sessions) ranged from 44% to 100%. Approximately 50% attended all three sessions. Reasons for nonattendance included scheduling (primarily childcare or work schedule, transfer or left position, and sick leave). Staff who were not enrolled in the study were also invited to attend training although this varied by facility and support for attendance by administration.
A total of 29 staff and 27 residents with dementia in 42 dyads were included in the analyses. Descriptive, demographic, and clinical characteristics of the residents and nursing staff participants are presented in Tables 1  and 2 . For descriptive purposes, data for the intervention and control groups were combined in one table because the modeling analysis used all available data regardless of group assignment.
On average, the proportion of staff elderspeak use declined from 34.6% of the time (SD = 18.7) prior to the intervention by 13.6% points (SD = 20.00, p = .002) immediately post intervention and 12.2% points (SD = 22.0, p = .016) at 3-month follow-up. Resident RTC was reduced from 35.7% of the time (SD = 23.2) by 15.3% points (SD = 32.4, p = .021) post intervention and 13.4% points (SD = 33.7, p = .077) at 3 months (Table 3 ). Figure 2 shows average elderspeak and RTC at three time points prior to the intervention and two time points after the intervention. Model results for changes in elderspeak and RTC are reported in Table 4 .
Model for Change in Elderspeak
Explanatory variables in the final model for change in elderspeak were the intervention (b = −12.20, p = .028) and baseline elderspeak (b = −0.65, p < .001). The fixed effect of month (1-month vs. 3-month assessment) was not included in the final model because it was not significant (p = .76). Model estimated least squares means were −1.05 (SE = 4.41) for preintervention changes in elderspeak and −13.91 (SE = 4.02) for postintervention changes in elderspeak. That is, average percent time using elderspeak decreased by 1% point prior to the intervention and by 14% points after the intervention. For each additional percentage point of elderspeak at baseline, elderspeak decreased on average by 0.65% points.
Model for Change in RTC
Explanatory variables in the final model for change in RTC were change in elderspeak (b = 0.43, p < .001) and baseline RTC (b = −0.58, p < .001). That is, a one percentage point decrease in elderspeak was associated with a 0.43% points decrease in RTC. For each additional percentage point of RTC at baseline, RTC decreased on average by 0.58% points. In addition, two covariates were included in the model: communication disability (b = 6.05, p = .03) and comorbidity (b = 1.80, p = .002). That is, for a 1-point increase in comorbidity, there was a 1.8% point reduction in the decrease in RTC; and for a 1-point increase in communication disability, there was a 6% point reduction in the decrease in RTC. Covariance parameter estimates for resident and facility random effects were not statistically significant in the model for elderspeak (p = .271 for staff and .225 for facility) and could not be estimated in the model for RTC. However, when covariates (comorbidity and communication disability) were not included in the model for RTC, resident and facility random effects were estimated and were not significant (p = .102 and .400, respectively). In this reduced model, the coefficients for change in elderspeak (b = 0.39, p < .001) and baseline RTC (b = −0.61, p < .001) were similar to corresponding coefficients in the full model and also statistically significant.
Discussion
Changes in elderspeak use were predicted by staff participation in the intervention as well as by baseline elderspeak use (higher use at baseline predicted greater reductions after training). Changes in RTC were predicted by changes in elderspeak as well as by baseline RTC (residents with higher proportions of RTC at baseline showed greater reductions). For every 10% point reduction in elderspeak, a 4.3% point reduction in RTC occurred. Changes in elderspeak were not significantly different between the 1-and 3-month assessments, indicating a robust effect. However, effects on RTC were no longer significant at 3-month follow-up. These results support the critical importance of communication in dementia care as a nonpharmacological approach for managing challenging dementia behaviors.
Higher levels of comorbidity and communication disability were associated with smaller improvement in RTC. It is logical that those with added disabilities would have greater unmet needs and might respond less to improvements in communication than more able peers. Inability to communicate would increase the challenge of making needs known.
This study confirms our conceptual model (Figure 3 ) about the relationship of communication to RTC behaviors in dementia NH care. Our hypothesis that a reduction in elderspeak would predict a reduction in RTC was confirmed. Few covariate factors were significant in our analyses (Figure 3 ). This may be due to the small sample size and/ or a lack of sensitivity in our measures.
Beyond statistical significance and predictive modeling, reducing the proportion of time in RTC by more than 10% points is clinically significant. If a resident is RTC 30% of the time during an interaction with staff, and this RTC is reduced to 20% (by one third), less staff time and stress due to managing challenging behaviors would be anticipated. Note: RTC = resistiveness to care. n is the number of dyads the mean change was calculated for. Timing indicates how change in outcome was calculated: 1 months minus baseline or 3 months minus baseline. For outcome changes prior to the intervention, the first measurement served as baseline. For outcome changes post intervention, the baseline score was calculated as the mean of all measurements for the dyad prior to the intervention (up to 3 measurements for wait-listed participants and 1 measurement for immediate intervention participants). p is p value for t test of mean changes equal to 0. Note: CNA = certified nursing assistant; RN = registered nurse.
In addition, reductions in the time residents are RTC indicates a reduction in unmet needs that can trigger RTC (and potentially translates into improved quality of life). Higher baseline levels of both elderspeak and RTC were associated with greater reductions in these outcomes. Thus, the intervention to reduce elderspeak is most effective in those with higher baseline levels of both elderspeak and RTC, so that CHAT training could be targeted to NHs, units, or staff and residents with high occurrences of these problems to maximize the effect. However, all staff regardless of their use of elderspeak can benefit from CHAT training to increase their awareness of the importance of communication to residents in their care. The cost effectiveness of CHAT in reducing RTC is currently being evaluated, however, it is anticipated that long-term care facilities with high rates of resident RTC as well as high rates of elderspeak use by staff will likely benefit the most from the CHAT intervention.
Although reductions in the proportions of elderspeak and RTC occurred, the intervention did not eliminate these behaviors entirely. More extensive training may be needed to further reduce elderspeak and RTC, and booster sessions may be needed to continue effects over time. Only 50% of participating staff attended all sessions despite reminders, a $10 incentive per session, and paid work time for attendance. This threat to treatment fidelity should be anticipated in long-term care settings even if in-service attendance is encouraged and mandatory (Banazak, Mickus, Averill, & Colenda, 2000) . Better attendance would likely yield more improvements in communication. Alternate formats for intervention dissemination, such as self-directed modules with less synchronous class time should be explored and may be needed to more effectively reduce RTC across longterm care settings (Coleman et al., 2015) . Implementation of CHAT skills in practice may also be facilitated by supervisors using observation to assess staff-resident interactions with feedback and coaching in real-time practice (Simmons, Durkin, Shotwell, Erwin, & Schnelle, 2013) .
Collecting video recordings and using frame-by-frame observational coding to measure both resident and staff behaviors were strengths of the study, although time and resource use was intensive. Advantages included being able to repeatedly review video for coding and reliability checks. However, we recognize that awareness of being video recorded may cause both residents and staff to behave differently and repeated video recording may have served as a reminder for staff. Although we used dummy recording sessions to minimize the Hawthorne effect, this is an acknowledged limitation of our study.
A large number of enrolled dyads failed to meet the inclusion criteria of having a minimum of 10% elderspeak and RTC behaviors at baseline (Figure 1 ), and this severely limited our sample size. We relied on staff to identify residents who were RTC for recruitment, and a large number of those who consented failed to exhibit RTC during baseline recordings. This contradicts estimates of the prevalence of challenging behaviors in NH residents with dementia (Cohen-Mansfield et al., 1989; Sloane et al., 2007) , although potential participants with more severe behaviors may have elected not to participate. In addition, staff use of elderspeak varied greatly and although we screened staff to assure their use of elderspeak, they may have altered their behavior when researchers were present collecting video recordings.
Less than half of our original dyads completed the study. High rates of attrition are a limitation in NH research and for research using dyads; if one partner in the dyad is lost, that entire dyad is lost. In long-term care, staff losses are great due to turnover and resident attrition due to death or hospitalization is also anticipated. To minimize attrition over the 3-to 6-month study period, we utilized staff and residents in multiple dyads. This way, if a staff person left employment, the resident in their dyad would not be "lost" if included in a second dyad. However, this introduced data dependency requiring advanced statistical modeling and interpretation. Note: 95% CI = 95% confidence interval for b; b = regression coefficient estimate; n = number of observations used in the model, including repeated measurements; p is p value for t test of b = 0; R LR 2 = pseudo likelihood-ratio-based R 2 for the overall model; RTC = resistiveness to care.
To assure all participating NHs received the CHAT training, we also utilized a delayed intervention crossover design, so some participants were included in both intervention and control groups. These adaptations of traditional research designs complicate analyses and interpretation but are essential for conducting research in NH settings. The success of the CHAT intervention in reducing staff elderspeak use resulting in parallel reductions in RTC behavior presents an effective nonpharmacological approach to managing dementia behaviors to improve dementia care. In addition, improved staff communication may result in additional outcomes beyond the scope of this study such as engagement and quality of life. Future research will focus on dissemination of the CHAT training program and evaluation of system and population outcomes.
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